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What is Health Level Seven (HL7)?

• Health Level Seven (HL7) is a not-for-profit standards organization 
focused on creating framework and standards for exchanging 
electronic health information. 

• HL7 Vision
– “A world in which everyone can securely access and use the right health data 

when and where they need it.”

• HL7 Mission
– “To provide standards that empower global health data interoperability.”

• The vision, mission, and more documentation can be found at 
hl7.org.

http://hl7.org
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Examples of HL7 Standards

• HL7 Version 2 and Version 3
– When someone says “HL7 messages,” this is usually what they are referring 

to. 
– Version 2.x is most commonly used today and is a part of many private and 

public sector health information exchanges. 

• FHIR (Fast Healthcare Interoperability Resources)
– Multiple releases that define modular resources (think APIs) that leverage 

modern web and data exchange standards. 

• Clinical Document Architecture (CDA)
– An XML-based standard for exchanging clinical documents. 
– Can be used to exchange clinical “summary” documents. 
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HL7 Version 2

• HL7 V2 is a commonly used messaging standard in healthcare. 
• Specifications to meet various needs (lab results, scheduling, 

registration, supply inventories, medications, vaccinations, etc…). 
• “Push” workflows most common.

– There are some query-response messaging workflows as well, but they are 
less common. 

• Often near real-time but batch triggers supported. 
• Very helpful for well-defined business use cases and data exchanges 

(lab and EHR systems, public registries and EHR, etc…). 
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HL7 v2 Workflow 1

• A registrar at a healthcare system 
documents a new patient’s 
demographics and insurance 
information. 
– The EHR system triggers an ADT^A28 

(new patient) message to ancillary 
systems. 

• Later, another user updates the 
patient’s phone and email address. 
– The EHR system triggers an ADT^A31 

(person-level update) message to 
ancillary systems.
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HL7 v2 Workflow 2

• A physician orders a lab for a 
patient, and the lab system is 
run on separate software. 
– The EHR system triggers an 

ORM^O01 (new order) message to 
the LIS (Lab Information System). 

• The specimen is collected and 
the lab runs the requested test. 
– The LIS sends back an ORU^R01 

(result) message to the EHR.
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HL7 Public Health v2 Workflows

• A patient is admitted in an 
emergency department. 
– An ADT^A01 (admission) message 

is triggered to the state to meet 
syndromic surveillance reporting. 

• A nurse administers or edits a 
vaccination for a patient. 
– A VXU^V04 (vaccination) message 

is triggered to a state 
immunization registry. 
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Use Cases at UDOH

• HL7 v2 Use Cases:
– Electronic Lab Reporting - EHR and LIS systems transmit lab results to UDOH 
– Syndromic Surveillance - UDOH receives admission, discharge, and transfer data 

from EHRs primarily for emergency departments and urgent cares
– Immunization Registry - UDOH receives immunization data from EHRs
– Death Records - UDOH receives certified death records from IHC and sends 

certified death records to UCR in v2 format. 

• Other, non v2, use cases that use HL7 standards:
– Case Reporting - UDOH receives CDA/eICR messages from 3 healthcare systems 

today and has some more planned
– Epitrax - Can query USIIS and EDEN for immunization and death data via a FHIR 

API
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HL7 v2 Message Structure

• MSH is the message header and defines the control characters (|^~\& are the characters almost always used). 
• Each segment has a defined purpose as do each fields within the segments. 

– Fields/segments may have sub-fields and some can have repetition

MSH|^~\&|ADT1|GOOD HEALTH HOSPITAL|GHH LAB, INC.|GOOD HEALTH 
HOSPITAL|198808181126|SECURITY|ADT^A01^ADT_A01|MSG00001|P|2.8||

EVN|A01|200708181123||

PID|1||PATID1234^5^M11^ADT1^MR^GOOD HEALTH 
HOSPITAL~123456789^^^USSSA^SS||EVERYMAN^ADAM^A^III||19610615|M||C|2222 HOME 
STREET^^GREENSBORO^NC^27401-1020|GL|(555) 
555-2004|(555)555-2004||S||PATID12345001^2^M10^ADT1^AN^A|444333333|987654^NC|

NK1|1|NUCLEAR^NELDA^W|SPO^SPOUSE||||NK^NEXT OF KIN

PV1|1|I|2000^2012^01||||004777^ATTEND^AARON^A|||SUR||||ADM|A0|

Message sourced from confluence.hl7.org. Additional examples are available at open.epic.com (both v2 and FHIR info).

https://confluence.hl7.org
http://open.epic.com
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HL7 v2 Message Structure

MSH|^~\&|NISTEHRAPP|NISTEHRFAC|NISTIISAPP|NISTIISFAC|20150624073733.994-0500||VXU^V04^VXU_V04|NIST-IZ-AD-1.1_Send_V04_Z22|P|2.5.1|||ER|AL|||||Z22^CDCPHINVS|NISTEHRFAC|NISTIISF
AC

PID|1||3123^^^NIST-MPI-1^MR||Richardson^Russell^Clint^^^^L|Billington^^^^^^M|20150415|M||1002-5^American Indian or   Alaska Native^CDCREC|543 Blount 
Drive^^Bozeman^MT^59715^USA^P||^PRN^PH^^^406^5557690|||||||||2186-5^Not Hispanic or   Latino^CDCREC||N|1|||||N

PD1|||||||||||02^Reminder/recall -  any method^HL70215|N|20150624|||A|20150415|20150624

NK1|1|Richardson^Maria^Elizabeth^^^^L|MTH^Mother^HL70063|543 Blount Drive^^Bozeman^MT^59715^USA^P|^PRN^PH^^^406^5557690

NK1|2|Richardson^John^William^^^^L|FTH^Father^HL70063|543 Blount Drive^^Bozeman^MT^59715^USA^P|^PRN^CP^^^406^5558299

ORC|RE|3140^NIST-AA-IZ-2|38766^NIST-AA-IZ-2|||||||7824^Jackson^Lily^Suzanne^^^^^NIST-PI-1^L^^^PRN||654^Thomas^Wilma^Elizabeth^^^^^NIST-PI-1^L^^^MD|||||NISTEHRFAC^NISTEHRFacility^HL7
0362|

RXA|0|1|20150624||49281-0560-05^Pentacel^NDC|0.5|mL^mL^UCUM||00^New Record^NIP001|7824^Jackson^Lily^Suzanne^^^^^NIST-PI-1^L^^^PRN|^^^NIST-Clinic-1||||526434|20150722|PMC^Sanofi 
Pasteur^MVX|||CP|A

RXR|C28161^Intramuscular^NCIT|RT^Right Thigh^HL70163

OBX|1|CE|30963-3^Vaccine Funding Source^LN|1|VXC50^Public^CDCPHINVS||||||F|||20150624

OBX|2|CE|64994-7^Vaccine Funding Program Eligibility^LN|2|V04^VFC Eligible - American Indian/Alaska Native^HL70064||||||F|||20150624|||VXC40^per immunization^CDCPHINVS

OBX|3|CE|69764-9^Document Type^LN|3|253088698300017211160720^PolioVIS^cdcgs1vis||||||F|||20150624

OBX|4|DT|29769-7^Date Vis Presented^LN|3|20150624||||||F|||20150624

OBX|5|CE|69764-9^Document Type^LN|4|253088698300006611150402^HaemophilusInfluenzae type b VIS^cdcgs1vis||||||F|||20150624

OBX|6|DT|29769-7^Date Vis Presented^LN|4|20150624||||||F|||20150624

OBX|7|CE|69764-9^Document Type^LN|5|253088698300003511180824^Diphtheria/Tetanus/Pertussis (DTaP) VIS^cdcgs1vis||||||F|||20150624

OBX|8|DT|29769-7^Date Vis Presented^LN|5|20150624||||||F|||20150624

Message sourced from confluence.hl7.org. Additional examples are available at open.epic.com (both v2 and FHIR info).

https://confluence.hl7.org
http://open.epic.com
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HL7 FHIR
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Federal Mandate Promoted Rapid FHIR Adoption 

2009

HITECH’s 
Meaningful 
use and EHR 
Certification

Initial draft of FHIR, 
then known as 
Resources For 
Healthcare (RFH), 
published on 
Grahame Grieve's 
blog.

2011

2015

21st Century 
Cures Act (Cures 
Act) NPRM

2016

Cures Act 
signed into law

FHIR Draft 
Standard for 
Trial Version 2 
(DSTU2)

2017

FHIR Draft 
Standard for 
Trial Version3 
(DSTU3)

2019

Normative 
Release R4

2020

Finalized 2020 
Cure Act in 
Federal 
Register
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Federal Mandate Promoted Rapid FHIR Adoption 
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FHIR Components
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FHIR Data Models  
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FHIR Components
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FHIR Use case at UDOH
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FHIR Use Case at UDOH  
EDRS

•In the test environment, Utah’s Electronic Death Registration System is fully FHIR-enabled, conforming to the 
latest VRDR FHIR IG.

•FHIR version R4.

•Active participation in HL7 and IHE connectathons.

•In the production environment, internally, death records are sent to Utah’s Disease Surveillance System using 
FHIR standard

•Externally, suicide death notifications are sent to Intermountain using FHIR standard. 

EBRS

•Development of an open-source SMART app that can be used to implement birth certificate data interoperability 
between hospital EHRs and the EBRS

•Testing of the quality of data transmitted using the FHIR BFDR IG between hospitals and jurisdictional EBRS.

•Support the development of the HL7 FHIR BFDR IG.
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FHIR Use Case at UDOH  
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Thank you!

Any questions?


